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(57)Abstract: 

PURPOSE: To improve durability, and maintain high performance over a 
long period of time. 

CONSTITUTION: A heater 1 having a heating element 3 mainly composed of 
carbide, nitride and silicide of at least a single kind of metal selected from 
W. Mo. Re. Cr and Ti and contains BN by 75 volume% or less, is constituted 
in a base body 2 of silicon nitride quality ceramics. Thereby, a thermal 
expansion difference between the heating element 3 and the base body 2 
can be reduced, and the occurrence of a crack of the heating element 3 
caused by thermal stress can be also prevented. 




LEGAL STATUS 

[Date of request for examination] 06.02.1997 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 
[Date of final disposal for application] 

[Patent number] 2828575 

[Date of registration] 18.09.1998 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://vmw19jpdl.ncipi.gojp/PA1/result/detail/main/wAAAaaa46pDA407135067... 



2006/06/13 



(i9)B*@#ffrT (jp> (12) 5: 1 # HF ^ $ (a) (nmwfmm^m»n 

#^¥7- 135067 



(43V^ma 7 ¥(1995) 5 £ 23 B 



(51)Inta. 8 




F I 




H 0 5 B 3/14 


B 7715-3K 












m&mn&i ol 5 m) 




*&IS¥5- 283254 


(7l)a*B*A 


000006633 










(22)fflfiB 


¥J£5¥(1993)U/112B 












<D22 






(72)^91^ 













































(54) im\v>&m ^t&mm^^ypt-* 



(57) ffiift] 

o, Re, Cr, T i # «E>jikm£4>£:< t *>-»£(Z> 




—409— 



(2) 

1 

o, Re. Cr, T i ¥r<D&JM<Di%{fcfyi* ^ 
[0 0 0 1] 

[£f£±cD*j/8#i?3 jHMMfaWMre* © 

[0 0 0 2] 

^ a v >? x * \z&M&&m<D¥z&ftzmm vizta, ^ + 

^XOWStCW, WC, TiN^%»^tlTli2L 
fc»ia«t— ^3^ffiffl^nTV>* (&&0S6 2-190 
3 4^ ftlkme 2- 5 9 8 5 8^^#SU o 

[o o o 3] wtaaK-t^ m&m<&& 20 

^m*m&&<. mmm&'b2<, *itnmiimm* 

[0 0 0 4] 

[^^*^Lj:3tr^^s] m{£&m& 30 

x 1 o s /t:, wc^5. 1x10 -*/"c, t i 

[0005] *<Dtc&, ±&t%m&*8j±-rz>ttib\z* 

[0 0 0 6] 

£ft&#H*fc^ y?7sft<P\Z. W, Mo, Re. C 

r, Ti^ji^m mttofrzmte 

[0 0 0 7] 



4$M¥7-1 3 5 0 6 7 

2 

JIM£5B«ftftt 1 . 5X10- 6 /ttfiV^^^ BN 
[0 0 0 8] WC^»JttC0ii5V^^tCBN^ 

[0009] ^-coje^ *mnv>mcMm&*:<7*v2 

[0 0 10] 

[oo in si (a) t^-rt-^ 1«. £>Tfc2iifcfS 
&5&-fc&)\zj&j&i^ mmmmm&sizmtii'rznm 

Ki^7<tO«JBE^«Jta*rn^ ±E*JBM*4*J«|»U 
t-* i: VX^m?* 21 left:*. 
[0 0 12] d®fc-*l®«jfc&tttt. 01 (b) |C 

£5fcte<aj^#2 b€IWlT*y h:/ 

[0 0 13] *K*589BOte<0*«W*H2fc«-r. H 
fr^m^-X Hc<fc9?gf^3£f$BiJU £tf>fg&#:3 

U - F«4 £ 1>T? >y x^>?-f -wp©r 

mt&mizz. <D±\zm<D&&#&8tm v r«*r« c £ 

[0 0 14] H2(0*JS«Ttt. SHjKAMS^&M 
U-^ffl4t«»»3t©»JKit**€r<UT. U-F 

«4T©»»t»jt'r*jifc*JT**. *s^m 

[0 0 15] HJi«>SattW^T**W©t— ^ 

o. Re, Cr, T i **<D&m<Dm<Mtl* >r<i 

7 S&mX&TCDBN&ttZ^tibiD&m**. Z. d 
T, BNtt]R»Sffft^l. 5 X 1 0 -•/rtttHfc 

Ttf, Sfl:3i*Hi-7^y^X»C!>S#2 2:OHni 



—410— 



(3) 

3 

CO 0 1 6] fc*5. BN\t1&Btft-V$>Z>rz#>. ^T*£ 
\tK -^B Nl^'>^t^ t b < Ji5 r 

[0 0 1 7] BN^^3+^-tr»«$1i: i0 

1 O/imJ^T, ^t<«5/imOTiTn«<i:VJ. 
CO 0 1 8] fcfc, 01^TJ:3t^^3, U-H 

xgmmm^ 5 $^tit^i^< 5 izrti 

[0019] ftmtsviz&tttVTm^zw, 
Mo, Re, Cr, T i «<z>&JNa>#ifl;ttr* SHfcfcK * 

co o 2 o] fc*5> ±E»*2*a-ra<kai*H-fe^5 
[0 0 2 1] «Jio«li«-ett«tt<z>t:-^ 1 \z 

ftmiz&mz&m-rz z. ±&v** 9 
co o 2 2] gigm 

co 02 3] *«^-xhtUT, auic^-rj: 
tz. z<Dmn*-xh&ffi&<nttmzm&isit& si 40 

(b) l:^ti:^;MimjlW2al:^ 



4*&8¥7- 1 3 5 0 6 7 

co 02 4] ^n^n©^^3fc^^T, ffiu^ei 

&. &\z~? 1 KJfU 3 0»|Hrc*fi*& 1 4 

o onc^T#iau6 0^^$^^^ ^;w£2 

CO 0 2 5] 2 tC^-TSD T&-5o ^2 

3OfM4 0-5 0^m«i:^ No. 14 — 2 2 

CO 0 2 6] 
[*1] 



No 




BNI 






(wt)0 


CwtJQ 


(vol JO 


C u m) 


* 1 


WC 100 


0 


0 


2.0 


2 


* 98 


2 


12.5 


tf 


3 


95 


5 


26.9 


tr 


4 


90 


10 


43.7 


tf \ 


5 


" 85 


15 


55.2 


ft 


6 


80 


20 


63.6 


tf 


7 


75 


25 


69.9 


tt 


§ 


* 70 


30 


74.9 


tt 


* 9 


" 60 


40 


82.3 


tf 


10 


85 


15 


55.2 


1.0 


11 


tf 0 


// 


» 


3.0 


12 


tt If 


u 




18.0 


13 


tt # 


tt 


tt 


56.0 


14 


WSi. 90 


10 


32.6 


2.0 


. 15 


85 


15 


43.5 


tt 


16 


» 80 


20 


52.2 


tt 


17 


T i N 90 


10 


21.1 


2.D 


18 


» 85 


15 


29.8 


ft 


19 


80 


20 


37.6 


t» 


20 


Mo S i i 90 


10 


23.5 


2.0 


21 


85 


15 


32.8 


tt 


22 


WC 50 + TIF 35 


15 


40.8 


2,0 


23 


WC 73 + Be 12 


15 


56.1 




24 


WC 79 + Re 6 


15 


55.6 


it 


25 


WC 77 + Ke 13 


10 


44.6 


it 


26 


WC 82 + Ke 13 


5 


2T.6 




27 


WC 73 + ReSi«12 


15 


54.4 


it 



[0 0 2 7] 
«2] 



—411— 



(4) 



4$B8¥7- 1 3 5 0 6 7 



N o 


mm*** 








^5y^ 






(x 10" 




<XlO l ka/c» , > 


(Q «m) 




* 1 


5. 


1 


7. 


0 


0. 


4 9 


O 


X 


2 




6 


8. 


1 


0. 


S 4 


O 


X 


3 


4 . 


1 


5. 


1 


0. 


7 0 


O 




4 


s ! 


5 . 


j . 


q 


1 

1 . 




O 


0 


5 


3! 


1 


3. 


1 


2. 


1 


O 


0 


6 


2. 


8 


2. 


5 


4. 


0 


O 


0 


7 




5 


2 


I 


Q 

V » 


0 
0 


O 


0 


8 


2! 


4 


1 ; 


8 


2 0. 


s 


O 


0 


# 9 


2. 


3 


1 . 


2 


00 




O 




10 


3 . 


0 


3. 


Q 


2. 


3 


O 


0 


11 


2 ! 


7 


3. 


1 


2. 


1 


O 


0 


12 


2] 


9 


3. 


1 


2. 


1 


O 


A 


13 


3 ! 


2 


3. 


1 


2. 


1 


X 


X 


14 


5. 


8 






1 1. 


8 


O 


0 


15 


5 . 


2 






1 4. 


2 


O 


0 


18 


4. 


6 






1 6. 


7 


O 


0 


17 


7. 


7 






3. 


2 


O 


0 


18 


7. 


a 






3. 


6 


O 


0 


19 


6. 


4 






4. 


0 


O 


0 


20 


6. 


7 






6. 


3 


O 


0 


21 


6. 


0 






7. 


2 


O 


0 


22 


5. 


1 






2. 


8 


O 


0 


23 


2. 


7 






8. 


0 


O 


0 


24 


2. 


6 


3. 


1 


6. 


0 


O 


0 


25 


3. 


2 


3. 


9 


8. 


5 


O 


0 


26 


3.. 


7 


5. 


1 


5. 


0 


O 




27 


2. 


8 


3. 


2 


7. 


5 


O 


O 



[0028] ^nsotssiOMs^ BN^mmu 

^No. lT!^t^^/:wl^t, No. 2 

Tt-^tbT^T^^fcc ^ No. 13W 30 

[0 0 2 9] No. 2 3 ~- 2 60Re SrSsJ&Q L 

fctxzrm, X^[Hl^rTfmbfci:C:^Re^Re5 S 
is \Z&1£L>T^Z>Zt&tifr~Dlt 0 JfcEPMATO 
«fbfct^^, No. 2 3, 2 5, 2 6T«Re« 

[0 0 3 0] $mM2 
C-RefcHjeU BN<Dmm*ti¥2lt!Lmzm*\Z& 
[0 0 3 1] 1 K*tU 6 0^T^ia^6 14 

OOtiTMU 6 o#^^3;T?^;*i*:£?^HBh^ 
'^*;^'£5 0 o-^-r ^^froita, sstsefcswo. 5 

%£TF<Z>fc(D£CX 0. 5— 1 %<Dh<D&A. 1 %£Ub 
<r>b<D&x £l,TWffil>tz. *£mte0 3*c^-rS9T& 
<5c 50 



[0 0 3 2] C<Dtt*J:0* BNOT^^lO/im 
[0 0 3 3] 

[fesio&m] &±<D£*>\z*mmz&n& ^tmm 

H-k^55/^*lC, W. Mo. Re. Cr, T i 3?CD^ 

(a> ismm. (b) tt»jiia*«r»aHT& 

[0 2] *58WO«fl>IBlMC!>^fta3)fH-fe75y^t 
[S3] *»«oaft«*Ht55y^t-^i:*Jt 

[flF*f<Z>i&9I] 
1 : fc— * 



—412— 



(5) 



1 3 5 0 6 7 



2 

3 rfg&tt 

4 : »J-F« 



5 : «SKffiSS 

6 :*« 

7 : U-H» 



Ml] 



IW21 




2a 



€ 



4=±rf 

i — i y | 



[S3] 



wc 
l If- 

go- 

1 



O 

o 
o 

o 



(o fx 



x x 

A x 

O x 

o 



o o 

r i» 

-/r 

£ ft 



— 413 — 



